
Example 3:  Heterogeneous catalysis
An irreversible, instantaneous chemical reaction (2𝐴 → 𝐵ሻ takes place at a 
catalyst surface, as shown.  The reaction is “diffusion-limited,” however, because 
the rate of completion of the reaction is determined by the rate of diffusion 
through the “film” near the catalyst surface.  Calculate the steady state 
composition distribution in the film 𝑥஺ 𝑧 and the flux of product 𝐵 away from the 
surface.
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QUICK STARTFilm model of mass transfer (more complex)

• Deploy the “film model”
• It has become a way of thinking

about diffusion in some
circumstances
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